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Dear Sir/Madam:

In the Eighth Biennial Transmission Assessment (8 BTA), Decision No. 74785 (October 24,
2014), the Arizona Corporation Commission directed the Arizona utilities with retail load to
report, as part of the Ninth BTA, the effects of Distributed Generation (DG) and Energy
Efficiency (EE) installations and/or programs on future transmission needs.! To satisfy such
requirement, SRP is voluntarily submitting a separate technical study performed by SRP that
studied any implications of DG and EE on SRP’s transmission system.

If you have any questions concerning this study, please contact Mr. Mike Jones, Director.
Transmission Planning Department at (602) 236-0882.

Sincerely,

Ll £ Tl

Robert R. Taylor
RRT/jkb
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1.0 Executive Summary

This energy efficiency/distributed generation (EE/DG) study was performed in response to the
Commission Decision No. 74785 (the Order) in the Eighth Biennial Transmission Assessment (BTA)
docket. The Commission ordered Arizona utilities with retail load to report “the effects of DG and EE
installations and/or programs on future transmission needs.” The Order further specified:

The technical study should be performed on the fifth year transmission plan by
disaggregating the utilities’ load forecasts from effects of DG and EE and performing
contingency analysis with and without the disaggregate DG and EE. The technical study
should at a minimum discuss DG and EE forecasting methodologies and transmission
loading impacts. The study should monitor transmission down to and including the 115
kV level.

SRP assessed the performance of transmission facilities of 100kV or higher voltage using power flow
analysis. The power flow study was conducted on the fifth year by performing contingency analysis on
2020 cases with and without DG and EE. The results were compared to show the effects of removing EE
and DG.

The power flow analysis showed no overloads on SRP’s system for N-1 outages of transmission lines and
transformers when removing DG and EE. Also, no voltage violations occurred on SRP’s system when EE
and DG were removed.

This report documents the study work performed and concludes that SRP’s transmission system plan
meets all of SRP’s internal criteria, and satisfies applicable WECC and NERC criteria, regardless of the
future EE and DG.
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2.0 Study Details

The goal of the EE/DG study was to determine the transmission impact should EE/DG not be developed
as currently projected. Power flow studies were completed using General Electric’s (GE’s) Positive
Sequence Load Flow (PSLF) software. The power flow studies monitored SRP facilities for thermal and
voltage responses to transmission system disturbances. Following a contingency, SRP facilities greater
than 100kV were monitored. The power flow studies evaluated the thermal and voltage response of the
system. The following sections highlight the details of the analysis.

2.1 EE and DG Forecasting Methodologies

SRP’s forecasting methodologies for energy efficiency and distributed generation are summarized
below.

Energy Efficiency (EE): SRP’s Forecasting department begins the forecast process by adding historical EE
impacts to historical energy (MWh). Energy loads are then forecasted, and expected future EE is
subtracted from the forecast, yielding a final load forecast with EE taken into account.

Distributed Generation (DG): For DG, SRP’s Forecasting department utilizes EPRI’s long-run DG forecast
for forecasted years beyond SRP’s six-year fiscal plan. DG forecasts within the fiscal plan are developed
internally. Like EE, DG is subtracted from the preliminary energy load forecast, which further reduces
the overall forecasted load.

2.2 Case Information

Three cases were developed for the BTA EE/DG study using PSLF v18.1. The first case is the 2020 base
case that was derived from the Western Electricity Coordinating Council (WECC) 2020 HS2 case. The
case represents a detailed Arizona system at approximately 5:00 pm on the peak day. The second case
represents the same peak time with an increased amount of load to reflect the removal of forecasted EE
and DG. The third case is a sensitivity case that simulates near-peak loads occurring after sunset
(approximately 8:00 pm) with forecasted EE/DG removed and no utility solar generation online. The
cases are summarized below:

Table 1 - Summary of Cases

1 Base Peak 5:00 PM As Forecasted | As Forecasted On
EE/DG Peak 5:00 PM Pre-2016 Only { Pre-2016 Only On
Stressed | Near Peak 8:00 PM Pre-2016 Only Off Off

The system ratings for SRP’s facilities used in this study can be found in Appendix A.
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2.3 Internal Planning Criteria
Described in detail below, SRP uses All Lines in Service and Single Contingency as the criteria for
planning its system. Anomalies are noted in the results for situations in which the criteria is not met.

2.3.1 All Lines in Service
The following criteria must be met when operating with All Lines in Service (ALIS):
e 500/230kV, 230/115kV, and 230/69kV transformers will not be loaded more than 100% of the
transformer nominal rating.
e 500kV, 230kV, and 115kV lines and substation conductors will not be loaded in excess of 100%
of their summer normal limit.
e Equipment high voltage limits will not be exceeded.
e Customer service entrance voltage limits will not be violated. These limits are described below:
= 230kV and above: the voltage shall not be below 1.0 per unit.
= 115kV: the voltage magnitude will not drop below the minimum established by ANSI
(standard #C84.1-1989 or most current edition, Ref 42) for service entrance voltages as
reflected on the high side of the transformer.

2.3.2 Single Contingency (N-1)
The following criteria must be met when a single contingency event occurs:
e 500/230kV, 230/115kV, and 230/69kV transformers will not be loaded to more than 100% of the
emergency limit.
e 500kV, 230kV, and 115kV lines and substation conductors will not be loaded in excess of 100%
of their emergency limit.
e Equipment voltage limits (high or low) will not be exceeded.
e Outages at 100kV or higher system voltages (including 230/69kV transformers) will not result in
loss of load.
e Customer service entrance voltage limits will not be violated. These limits are described below:
= 230kV & above: the voltage deviation at any bus shall not exceed 5% of the pre-outage
voltage.
= 115kV: the voltage magnitude will not drop below the minimum established by ANSI
(standard #C84.1-1989 or most current edition) for service entrance voltages as
reflected on the high side of the transformer.

2.4 Contingencies

2.4.1 Power Flow

SRP developed the single contingency list used in the power flow to simulate outages of all the
transmission lines and transformers in Arizona in accordance with NERC TPL-002. The contingency list
includes transmission lines with voltages of 100kV and above, and transformers with a high side voltage
of 100kV and above. The list of power flow contingencies used in the 2020 cases can be found in
Appendix B.
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3.0 Results

3.1 Power Flow

The power flow analysis found no overloads on SRP’s facilities for the N-1 outages studied, even with EE
and DG removed. Also, there were no voltage violations observed on SRP’s facilities in the analysis.
Appendix C shows results for SRP equipment loaded above 90%.
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4.0 Conclusion

This study analyzed the effects of removing DG and EE on future transmission needs. Power flow
analysis was performed on three 2020 cases: a peak base case, a peak case without EE/DG, and a
stressed near-peak case without EE/DG or utility solar. Single contingencies were simulated on SRP’s
system according to the NERC TPL-002 standard, and SRP’s system performed within the thermal and
voltage boundaries. The study demonstrates that SRP’s transmission system meets all of SRP’s internal
criteria, and satisfies applicable WECC and NERC criteria regardless of the future EE and DG.
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5.0 Appendices

Appendix A - System Ratings in 2020

Voltage Continuous Emergency
(KV) From Bus To Bus Circuit | Section | Rating (MVA 1) | Rating (MVA 2)
500 BROWNING KYRENE 1 1 2886.5 2886.5
500 BROWNING PINAL_C 1 1 2598.1 2598.1
500 CORONADO | SGRLF 1 1 17321 1732.1
500 CORONADO | SILVERKG 1 1 1732.1 2338.3
500 CORONADO | SILVERKG 1 2 1957.2 2165.1
500 CORONADO | SILVERKG 1 3 1732.1 23383
500 DUKE PINAL_C 1 1 2970.5 3550.8
500 DUKE PINAL W 1 1 2970.5 3550.8
500 HASSYAMP ARLINTON 1 1 2598.1 2598.1
500 HASSYAMP HARQUAHA 1 1 2625.8 2625.8
500 HASSYAMP JOJOBA 1 1 2970.5 3550.7
500 HASSYAMP JOJOBA 2 1 2970.5 3550.7
500 HASSYAMP MESQUIT1 1 1 17321 17321
500 HASSYAMP MESQUIT2 1 1 1732.1 1732.1
500 HASSYAMP PALOVRDE 1 1 2823.2 3360.2
500 HASSYAMP PALOVRDE 2 1 2970.5 3550.7
500 HASSYAMP PINAL W 2 1 2970.5 3550.7
500 JOJOBA KYRENE 1 1 2823.2 2886.5
500 JOJOBA PINAL_W 1 1 2970.5 3550.7
| 500 PALOVRDE RUDD 1 1 2823.2 3360.2
| 500 PALOVRDE WESTWING 1 1 2618.9 3013.8
500 PALOVRDE WESTWING 2 1 2618.9 3013.8
500 PERK PS1 PERKINPS 1 1 1238 1238
500 PERK PS2 PERKINPS 1 1 1732.1 1732.1
500 PERKINS WESTWING 1 1 2618.9 3013.8
500 SGRLF CHOLLA 1 1 17321 1732.1
500 SILVERKG BROWNING 1 1 2355.6 2788.6
230 ABEL DINOSAUR 1 1 822.6 904.3
230 ABEL RANDOLPH 1 1 1366.4 1501.9
230 AGUAFRIA ALEXANDR 1 1 589.6 661.3
230 AGUAFRIA WESTWNGW | 1 1 772.8 912.3
230 AGUAFRIA WHITETNK 1 1 772.8 912.3
230 ANDERSON KYR-EAST 1 1 772.8 912.3
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Voltage Continuous Emergency
(KV) From Bus To Bus Circuit | Section | Rating (MVA 1) | Rating (MVA 2)
230 BRANDOW KYR-EAST 1 1 772.8 912.3
230 BRANDOW PAPAGOBT 1 1 772.8 912.3
230 BRANDOW WARD 2 1 362.5 432.2
230 BRANDOW WARD 4 1 362.5 432.2
230 BROWNING CORBELL 1 1 725 864.5
230 BROWNING SANTAN 1 1 772.8 904.3
230 CORBELL KYR-EAST 1 1 772.8 912.3
230 DEERVALY PINPKSRP 1 1 724 797
230 DEERVALY WESTWNGE 1 1 724 876
230 DINOSAUR BROWNING 1 1 822.6 904.3
230 KNOX RS-27 1 1 1195.1 1501.9
230 KNOX RS-27 2 1 1195.1 1501.9
230 KYR-EAST KYR-WEST 1 1 1195.1 1195.1
230 KYR-EAST SCHRADER 1 1 725 864.5
230 KYR-WEST KNOX 1 1 772.8 912.3
230 LIBERTY ORME 1 1 498 498
230 ORME ANDERSON 1 1 772.8 904.3
230 ORME ANDERSON 2 1 772.8 904.3
230 ORME RUDD 1 1 780.8 924.2
230 ORME RUDD 2 1 780.8 924.2
230 PAPAGOBT KYR-EAST 1 1 683.2 750.9
230 PAPAGOBT PINPKSRP 1 1 772.8 868.5
230 PINAL_C DBG 1 1 796.7 796.7
230 PINAL_C RANDOLPH 1 1 1366.4 1633
230 PINPKSRP BRANDOW 1 1 362.5 432.2
230 PINPKSRP BRANDOW 2 1 362.5 432.2
230 ROGERS ROGSWAPA 1 1 796.7 796.7
230 ROGERS ROGSWAPA 2 1 796.7 796.7
230 ROGERS THUNDRST 1 1 780 924.2
230 RS-27 RS-28 1 1 1195.1 1501.9
230 RS-27 RS-28 2 1 1195.1 1501.9
230 RUDD WHITETNK 1 1 772.8 912.3
230 SANTAN CORBELL 1 1 725 864.5
230 SANTAN ROGERS 1 1 725 864.5
230 SANTAN THUNDRST 1 1 772.8 904.3
230 SCHRADER RS-28 1 1 1366.4 1501.9
230 SCHRADER SANTAN 1 1 772.8 796.7
230 SCHRADER SANTAN 2 1 725 772.8
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Voltage Continuous Emergency
(KV) From Bus To Bus Circuit | Section | Rating (MVA 1) | Rating (MVA 2)
230 SILVERKG GOLDFELD 1 1 645.4 768.9
230 SILVERKG RS-29 1 1 822.6 904.3
230 SILVERKG RS-29 2 1 822.6 904.3
230 THUNDRST GOLDFELD 1 1 390.4 462.1
230 THUNDRST GOLDFELD 2 1 3904 462.1
115 ASARCOSR ASARCOTP 1 1 83.7 98.6
115 ASARCOTP CRUSHER 1 1 120.5 142.4
115 ASARCOTP HAYDENAZ 1 1 120.5 142.4
115 BONNEYTP CRUSHER 1 1 120.5 142.4
115 BONNEYTP SANDSTONE 1 1 120.5 142.4
115 CARLOTA PINTOVLY 1 1 159.4 159.4
115 CARLOTA SILVERK2 1 1 161.3 192.2
115 CARREL GOLDFELD 1 1 160.3 190.2
115 CARREL SPURLOCK 1 1 137.4 153.4
115 ELLISON ELLISOTP 1 1 1195 119.5
115 FRAZIER HORSMESA 1 1 161.3 192.2
115 FRAZIER MOONSHIN 1 1 1325 1474
115 FRAZIER ROOSEVLT 1 1 51.8 57.8
115 GASCLEAN ELLISOTP 1 1 39.8 39.8
115 GOLDFELD HORSMESA 1 1 181.3 216.1
115 GOLDFELD MRMNFLAT 1 1 161.3 192.2
115 GOLDFELD STEWMTN 1 1 34.9 49.8
115 HAYDENAZ KEARNYTP 1 1 98.6 109.6
115 HORSMESA MRMNFLAT 1 1 1325 147.4
115 KEARNYTP KEARNY 1 1 98.6 109.6
115 KEARNYTP MORRISAZ 1 1 98.6 109.6
115 KNOLL MORRISAZ 1 1 98.6 109.6
115 KNOLL RS-30 1 1 203 203
115 MIAMI MIAMI 3 1 1 203.2 203.2
115 MIAMI PINTOVLY 1 1 1325 147.4
115 MIAMI 3 MIAMI 4 1 1 159.4 159.4
115 MIAM| 3 PINAL 1 1 120.5 142.4
115 MIAMI 4 ELLISOTP 1 1 159.4 159.4
115 MOONSHIN PINAL 1 1 1325 147.4
115 MOONSHIN REFINETP 1 1 119.5 1195
115 OAKFLAT SILVERT1 1 1 161.3 192.2
115 OAKFLAT TRASK 1 1 161.3 192.2
115 PINAL SILVERT1 1 1 161.3 192.2
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Voltage Continuous Emergency
{KV) From Bus To Bus Circuit | Section | Rating(MVA 1) | Rating (MVA 2)
115 RAY KNOLL 1 1 161.3 192.2

115 RAY RS-30 1 1 341.6 375.6

115 RAY SUPERIOR 1 1 1325 147.4

115 REFINERY REFINETP 1 1 39.8 39.8

115 REFINETP ELLISOTP 1 1 1205 142.4

115 RS-30 MORRISAZ 1 1 119.5 1195

115 SANDSTONE | COOLIDGE 1 1 120.5 142.4

115 SILVERK1 SILVERT1 1 1 322.7 3844

115 SILVERK2 SUPERIOR 1 1 161.3 192.2

115 SPURLOCK SUPERIOR 1 1 1325 147.4

115 SUPERIOR TRASK 1 1 161.3 192.2
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Appendix C - Power Flow Results

The following table shows SRP elements loaded at 90% of their emergency thermal limit or higher. The
ratings of transformers are shown in MVA,

Case 1: 2020 Peak Case

0,

Element Rating | Actual A). Outage Element
Loading

Mesquite 500/230kV Transformer 1 | 1500.0 | 1422.0 | 94.8% | Mesquite 500/230kV Transformer 2

Mesquite 500/230kV Transformer 2 | 1500.0 | 1422.0 | 94.8% | Mesquite 500/230kV Transformer 1

Case 2: 2020 Peak Case without EE/DG

. %
Element Rating | Actual Loading Outage Element
Mesquite 500/230kV Transformer 1 | 1500.0 | 1473.0 | 98.2% | Mesquite 500/230kV Transformer 2

Mesquite 500/230kV Transformer 2 | 1500.0 | 1473.0 | 98.2% | Mesquite 500/230kV Transformer 1

Case 3: 2020 Near-Peak Case without EE/DG or Utility Solar

[)
Element Rating | Actual A. Outage Element
Loading

None n/a n/a n/a n/a

Note: The loading on the Mesquite 500/230kV transformers is caused by new solar generation, and
will be mitigated by a remedial action scheme that will trip generation.

SRP - 2016 BTA EE/DG Study
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